A method for identifying Helicobacter pyloni using a non-isotopic in situ hybridisation technique is described. A probe generated by polymerase chain reaction (PCR) with primers directed against parts of the Helicobacter pyloni 16SrRNA sequence was used. Paraffin wax embedded gastric biopsy specimens from patients with and without gastritis were hybridised with the probe, and the method was shown to be sensitive and specific for Hpylor. (7 Clin Pathol 1994;47:862-864) 
Methods
The primers used for preparing the 109 base pair polymerase chain reaction (PCR) product were selected by comparing the sequence for Hpylori and related organismsthat is, Wolinella succinogenes, Hfelis, H mustelae and other Campylobacter species-which have been shown to be specific for Hpylori. 8 A biotinylated 109 base pair PCR product of a 16SrRNA sequence (fig 1) of H pylori 8 was generated by mixing together 10 /1 of 10 x PCR reaction buffer (100 mM TRIS HCI (pH9 2), 500 mM KCI, 0-1% gelatin and 1 0% Triton-X100), 20 bromide (CTAB) in 0-7M sodium chl for five minutes and digested with 0-5 n proteinase K in 50 mM TRIS-HCl (pE 5 mm EDTA at 37°C for 10 minutes. sections were incubated in 20% acetic al 4°C for 15 seconds and postfixed ir paraformaldehyde in phosphate bui saline before being dehydrated thi graded alcohols to ethanol. The dried tions were covered with 75 ,ul of the bi4 lated PCR generated probe for H containing 200 ng probe/ml in a hybridis buffer containing 2 x SSC (1 x SSC = 0 sodium chloride, 0-014 M sodium cit 5% dextran sulphate, and 0-2% milk pol The slides were covered with a pie( Gel Bond (Flowgen Instruments Sittingbourne, Kent), sealed with nail nish, and incubated at 98°C for 10 mi to denature the probe and cellular DNA slides were incubated overnight at 37°C washed three times in 2 x SSC at room perature for 10 minutes-each was remove excess probe and misma hybrids. The biotin labelled hybridis product was detected by using a biotin-: tavidin-alkaline phosphatase sandwich nique, as described before. to 30 minutes were tried, and five minutes with 10% CTAB and 10 minutes with 0 5 mg/ml proteinase K were found to give optimal signal with minimal background. A total human DNA probe was used as a positive control for the method; the negative control was treated with the hybridisation buffer only.
All eight cases of Helicobacter-associated gastritis demonstrated positive staining organisms with the morphology of H pylori on the luminal aspect of surface epithelial cells and in the pits (fig 2) . No signal was detected in the lamina propria. All five histologically normal gastric biopsy specimens failed to demonstrate any signal on in situ hybridisation.
The specificity was confirmed by the absence of signal in the negative controls and the paraffin wax embedded mouse gastric mucosa infected with Hfelis and G hominis.
and Discussion tem-Several molecular biological techniques have ;h to been described for the identification of H Ltched pylori, including hybridisation with radioacsation tively and non-radioactively labelled genomic strep-and cloned DNA probes,'0 in situ hybridisatech-tion,6 and PCR.8 In situ hybridisation offers and the advantage of preserving tissue morphol-)atch. ogy and being sensitive enough to permit nning detection of even a small number of organ--dded isms. Van den Berg et al described an ISH l the method for H pyloni.6 They used the entire H and pylori genome as a DNA probe and studied multiple biopsy specimens from one patient. In addition to using this restricted material, the probe was not tested against other )ut to Helicobacter sp in tissue sections and crossise K reacted with surface epithelial membrane. We n five used a biotinylated 109 base pair probe directed against part of the Hpylori 1 6SrRNA sequence as H pylori was classified on the basis of such sequences. This probe is more specific and shows no cross-reaction with gastric epithelial cells. We studied a number of patients with and without Helicobacter-associated gastritis, and tested the specificity of the probe by running parallel controls of paraffin wax embedded mouse gastric mucosa s infected with the closely related organisms H felis and G hominis.
-)
Helicobacter pylori organisms were demonstrated on the luminal aspect of the surface and foveolar epithelium in all eight cases of H pylori associated gastritis. The 
